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(54) PNEUMATIC TfRES 



(71 ) We. Umtrotal, a corporation 
orpwixod under the laws of France, locaiod 
at Clairou (60). France, do hereby deci/jtc 
the invention, for which we pray thjt a 
5 Patent may be granted to us. and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement : — 
This invention relates to a pneumatic 
10 vehicle tire and more particularly but not 
exclusively to a tread structure of such a 
tire, the tread structure having chamfered 
lugs and ribs. 
Pneumatic vehicle tires presently in use 
15 have tread constructions which include a 
plurality of circumfcrentially extending 
rows of lugs and ribs, which rows and ribs 
are separated from one another by circum- 
fcrentially extending grooves, the lugs 
20 being further separated from one another 
by transversely extending grooves. Such 
tires, in which the grooves extend radially 
from within the tread body to the radially 
outward surface thereof have been found 
25 to be generally satisfactory for in-service 
use on a vehicle, that is. they have been 
found to be generally satisfactory for their 
intended functions such as vehicle support 
and traction. The treads are. however, as 
30 is well knov/n. subject to substantial wear, 
which wear ultimately requires cither the 
retreading or replacement of the tire, both 
of which entail substantial expense. In 
this regard it has been noted that the aforc- 
35 mentioned conventionally treaded tires, that 
is. tires having treads in which the grooves 
separating the ribs and lugs extend radially 
to the radially outward surface of the tread 
exhibit a deleterious wear phenomenon 
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peculiar to the outer edges of the ri bs ar 
lup^ Mort parTKrularly. this wear r^i'maTT 
occurs at the rearward edges, with respect 
to the rolling direction of the tire, of the 
lugs. 

Wear of the kind here being discussed. 



which is superimposed over the general 
wear that is taking place in the tread, is 
.caused bv the rubbery material lu p of <ST" 
tread, which arc m contact with the y oST 

during operation. This deformation ufes 
the form of the lugs being flexed obliquely 
toward the rear relative to the direction of 
motion of the vehicle on which the tires 
are mounted because of the twisting torque 55 
between the tire rim and the road surface, 
and the deformed lugs resume their initial 
state only when the lugs arc displaced rcar- 
wardly and upwardly as the lire rolls. The 
Jug* therefore arc subjected to a movemrnr 60 
1 e^ a deformation, in addition to the con- 
vent ion a I rolling movement The addi- 
tional movement or deformation which 
aflccts each lug occurs, clearly, only during 
a fraction of each revolution of the wheel 65 
and it corresponds to a slippage of the rear 
portion (relative to the direction of rota- 
tion of the tire) of the lug which is pressed 
against the road surface by a pressure force 
that is weaker thun the pressure force act- 
ing against the front or forward portion of 
the lug and the l ocalized wear at the rear 
portion of the lug results from the slippage 
ouc to tnc lower pressure forc e. 

At this point it is appropriate to note 75 
that the edges of the sides of the lugs, and 
jhg ^dges of the sides of the ribs as wel l, of 
t he trcjd are also subjected lo wear which, 
although of the same type, is substantially 
less severe. This edge wear of the lug s 
and ribs is caused by the lateral deforma - 
lUJflJLlLJLhoJuh and -nbs during turns and 
by the lateral deformations to which th e 
lugs and ribs are subjected during straigh t 
4^ -— — l-J^ a M*c °f tire squirm and 85 
Ixxausc of the flcxi bTTiTy i.e . elasticity, of 
the tread rubber. 

Clearly, a tire tread structure which is as 
satisfactory as conventionally treaded tires 
for its intended functions and which :iddi- 90 
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tionaUy exhibits improved wearing dune- 
tcristict relative to known tread struct arcs 
by dimiiutinf. or at least inducing, log 
cdae wear would be most desirable. 
3 According to the present invention a 
pneumatic tire for a vehicle has a tread 
comprising a plurality of lugs, each hug 
having a radtaJIv outer surface and tide* 
extending from the bases of grooves aroand 
10 the lug towards the radially outer surface 
wherein the whole length of one side of 
each lug is chamfered adjacent to the 
radially outer surface and. for each lug. the 
dimensions of any nan of the respective 
15 chamfer fall within limits determined from 
the figure formed by projecting the sides of 
that lujt to meet the envdopc of the tread 
m a series of reference fines, the limits 
being determined as follows; — 
i> any line is drawn that is perpendicular 
to the reference line of the chamfered 
side and that intersects at point (A) the 
junction of the chamfer with the tread 
envelope, at point (B) the reference line 
of the chamfered side, and at point fC) 
the reference line of another side of the 
lug; 

iil the length of such line between points 
<B) and <C) is denoted L and the width 
W of the part of the chamfer measured 
along such line between points (A> and 
(B> is between the limits 0.I5L and 0.5L 
and 

iii) the depth D of the part of the chamfer 
\ A-k *" 2 21* T h ]tfK is fct^ccri the limits 
^ wo) *t ° U 2Z and a4Z - whcrc z is < h * <kpth of 
op'~ '* «!* groove adjacent to said chamfered 
s»dc, both depths D and Z being 
measured along a radius **f the tire from 
point <B>. 

* More than one side of at least one lug 
of the tire may be chamfered, the chamfer 
of any or all of such further sides falling 
within limits determined as set forth above. 

Usually the tread further comprises a 
circumfcrentially continuous rib, the sides 
of which are in a zig-zag configuration, said 
rib being separated from said plurality of 
lugs by grooves. In such caws at least on e 
50 stde of said rib may be chamfrr^ » n A ,lw 
dimensions ot any part of such chamfer 
preferably fall within limits determined as 
set forth above. 

The invention will be more clearly 
understood from the following detailed 
description thereof when read in conjunc- 
tion with the accompanying drawings, in 
which: — 

Figure I is a schematic plan view of a 
portion of the surface of a tread illustrating 
the wear pattern of conventional lugs; 

Figure 2 is a schematic sectional view 
of a portion of a conventional tire tread in 
contact with a road surface, which view is 
taken along the equatorial plane of the 
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that the deformation of the tread hugs wh 
the tire « roiling ts here illustrated- 

Figure 4 is a schematic tectional rk 
of a portion of a conventional trcadL tab 
*£n* the equatorial plane of a tire, aft 

.K^^A* lifniUr 10 Ft ^ 4 CXCCfKh 

Out tread lug wear after the lire has bee 
in-seryicc in both the forward and rcarwar 
directions is here illustrated: 

Figure 6 is a broken cross- sectional vie 
of a portion of a tire ^ u ken aloe 
cither of the lines 6-6 In figure S illtmrai 
trig a lug structure in accordance with 
first embodiment of the invention; 

Figure 7 is similar to Figure 6 an 
illustrates a lug structure in accordanc 
with a second embodiment of the invention 
and 

Figure 8 is a plan view of a portion of , 
tread, the lugs and ribs of which arc stoic 
turcd in accordance with the invention. 

Turning now to Figure I there is illu 
crated a schematic plan view of a portion 
of a conventional tire tread I which in- 
eludes a plurality of lugs 3, 5 and 7 which 
arc independent of. and separated from 
one another b> grooves 9 and II and a 
lug 3 having a different shape than that of 
the lugs 3. 5 and 7. The tread will also 
conventionally include a plurality of con- 
tinuous circumferential ribs not here illu- 
strated. 

The direction of rolling of the tread i< 

R^RWApV^^ FORWA *D and 
KtARWARD and the wear pattern of the 
lugs (relative to the type of wear here 
under discussion* which is caused by roll, 
ing in the forward direction is indicated at 
the rear of the lugs at 3a. $a. la and I3„. 
W th respect to the lug 13 there is also 
^lustratet . at !3A. the wear pattern which 
will result from a reversal of the rolling 
direction. Such a reversal might occur, for 
example, when, for purposes of periodic 
maintenance, the tire* arc shifted to the 
opposite side of the vehicle on which thev 
are mounted. 

Turning now to Fi gs . 2-5. each of which 
is a schematic crosvscctional view of a 
portion of a tread taken through the 
equatorial plane of a tire, the cause and 
the mode of occurrence of the a fore men- j 
turned wear will now bo described. Refer- 
nng first to Figure 2. there are illustrated 
lu?s 15. |7. IV. 21. 23 and 25. each of 
which is similar to the lugs 3. 5. and 7 or 
13 illustrated in Figure I. Again, as in i 
F'gure I . the lugs are separated by grooves 
here indicated at 27. 2<J. 31. 33 and \* 
Figure 2 illustrates the tire tread in contact 
w.th a m.id surface 37. the t.re hcinjz in 
contact w.ih the road surface but not under- I 
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r»f routxja. Under these coodftkm k 
will be noted that the groove*, mdicated at 
. 27. 29. tod 33 tit not deformed tod 
fc ^ oa <* Port«» of the tread which is 
5 m contact with the road surface 37 has 
virtually (he same configuration as those 
portions of the tine tread which arc not in 
contact with the road surW, with the 
exception, of course, that those portions 
10 which arc ra contact with the road surface 
o ^ttcned due to loading. 

Referring now to Figure 3 which shows 
the same tread portion as illustrated in 
Figure 2, with the exception that the tread 
15 section of Figure 3 is shown in the con - 
figuration achived durin* rotation of the 
lire it can be seen that the lugs 17. 19 and 
21 nave been deformed so that the grooves 
29 and 31 no longer extend radially of the 
20 <»rc, hut rather, arc oblique with respect 
thereto. Thus, the open portion of the 
groove, i.e.. that portion adjacent the road 
15 lhift «i «n tie forward direction 
* h jK th ? boao,n of *C groove, ie. the 
25 radially inward portion thereof, is shifted 
rcarwardty. ft win also be noted that the 
groove 35 which has been, but no longer is. 
in contact with the road surface 37 has 
resumed its -normal", that is. radially 
30 ««cnd«ng. state. Hum. groove 35 extends 
radially of the tire; the grooves 27 and 33 
are in an tntermediate state of deformation; 
the poove 27 is going toward the state of 
maximum deformation; and the groove 33 
35 is going toward the normal condition. 

The deformation of the lugs is caused by 
the force indicated at F in Fig 3 
which force is a result of the torque* 
between the lire rim and the tread 
40 surface, the torque being * function of 
the elasticity ot the rubbery material 
of the tread and the adhesion between 
the tread and the road surface 37. In 
going from the configuration of lug 19 
45 which is in its deformed state to the 
. configuration of lug 25 which is in its 

V "ST? 1 ,utc - cach ,u * undergoes, in 
D addition to the general rolling move- 

™ I ? cnt ; * ,,, PP t ** movement which affects 
50 the front and rear portions of the lug 
differently. Thus, the localized wear which 
has been said to occur at the rearward 
portion of each lug is caused by the fact 
Mm that th e rear portion of each lug, indicate d 
5 5 at 21o with respect to lug 21, is "subjected 
to less compression (hen (he "front ecTg c 
^acgojUh ^ ait 2\b with resoecMP 
lug 21, during the aforenoted slippage 
movement. r 
60 burning now to Figure 4 there is 
illustrated a view of the tread portion 
illustrated in Figs. 2 and 3 after its 
in-service use in the forward direction 
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only, ft will be noted that the lugs 17, 19 
65 and 21 exhibit a saw-tooth profile showing 



asymmetric wear of the lop Thus, the rear 

f?* c \J? f l7 « 19 2I - indicated at 
17a, 19a. and 21a. respectively, arc worn 
whereas the front edges of the rugs are not 
worn. 

Figure 5 illustrates the tread portion 
shown tn Figure 4 after the tread has 
been in use in both the forward and rear- 
ward directions. Figure 5 shows that if 
the tread is used in-service in both 75 
directions under simitar conditions and for 
equal distances, the tread will show a 
generally symmetrical wear profile with the 
edges 1 9a and 196 of the lug 19 showng 
virtually identical wear 80 

It has been found that the type of lug 
cdfre wear illustrated in Figures 4 and 5 
will, if initiated, continue indcfiniieU 
without stabilizing. That is, once this type 
of wear has begun it will continue and will 85 
not reach a point of wear at which the 
lug rear edge wear will cease. It has 
further been found, however, that, where 
Ihtu sides of t h e lugs and ribs j g W ~T^T 
chamfered as further described Bc7ein71Hi$-90 
type of edge wear is not initio and 
l«fc is th erefore substant ially extended 
Further, the" effectiveness of the tread is 
improved due to the fact that tread wear 
is transferred to the central portion of the 95 
lugs and ribs thereby providing a more - 

rrl: l™ _ w l a ring <* insr 

funhcr been found that the optimum ~ 
profile of the chamfers when seen in cross- 
section perpendicular to the chamfered side 100 
corresponds to a curve which is a function 
of numerous parameters, one of which 
parameters relates to the mode of operation 
of the vehicle on which the tire is 
mounted. It may therefore be seen that it 105 
is not possible to establish an optimum 
profile for all tires which are used for all 
purposes, but rather, that a structure 
having a profile within a range of limits is 
provided In this regard it is appropriate 110 
to note that the profiles actually adopted 
wil! suitably be those requiring less com- 
plex constructions and, in particular, will 
be those which take into account tire 
molding requirements and difficulties 115 

Turning now to Figure 6 there is shown 
a broken cross-sectional view taken on 
line 6-6 of Figure 8. of a portion of the tire 
tread. This cross-section U taken along a 
plane parallel to the equatorial plane of Po 
the tire and it will be seen that the whole 
length of each of the vides 39a. 4\a 4\h 
and 43* is chamfered adjacent to the 
radially outer surface thereof, the chamfer? 
being shown at 49. 53. 51 and 55. If the 125 
sides 41a. 41A of the lug 41 arc projected 
to meet the envelope of the tread, as 
indicated by the broken lines 41^, 4lrV in 
Figure 6. thev will cach meet the tread in 
a reference line. The section line 6-6 is 130 
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5^4^ rP ^ uUr to *» rrfet ^* line of 

chamf» <T *. ^ lhc d'^rion of the 
St, 5 . ,ta >.«; »»* section line 6-6 n 

£ and B . the chamfer will have a depth 
D .long such line and will bTadjacem to 

50 o p ?fo n o% L of f h n e d c r ,y * ™« Vss; 

a. V , con «ponding Z'. 
.l«T A # R *"« « «hc side 4lh is 
>na, chamfer arc derived in the saitv- 

«o Vreferrn, ^' ng dr V" Pedicular 
ie ? "V ,hc cha ^d side 
side 41 * y. m i Whcrc ,hc Projeciion of 

In L CU ,hc C " V «'"PC of the tread 
men, oTT^ W '" ,h a w ™ d cmSdi. 
FSre 7 l < ,!mn nl,0n thCrC " i,luUfa,cd in 
il writ-H in T ^r' 0 " of ,read 10 'ha, 
h« .£!. k r RgUre 6 wi,h ,he ««piion 

01 an <3 53 rcspcciivriv 
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J» .-bjeci ,0 modifictS Tfh.? < £re ~ 

«> a substantially flat .irS? ^ 
Pjnc 65 defining' lhc' KeTSSi Tn^T 

chamfer, 39 , nd 61 £,5 £ £.\? f ^ 
•«K1 lug 41 would h«£e tadS, fl ? n <1 l r 
Portion IocA4rH ;„ .1. ■ mc,u O€ a flat 

™ odc of operation of the vehicle fZ. u- Z 
'he i re is mounted. Funhcr S %eTJ„ h,Ch r 95 

lhc embodiment illustrated in H J~ V . 
has been found dcsinbkYha, .E^J- * 'J 
curvature R of a chil , rad,us of ' 

and more spccificjllv »h,r Vk 2L 
curvature R t ta^^^-' , 

bciwwn O l?i 3"«T. US ' nev «nhclcs S be 

*rf i? 

fJKd by a gt „„ vc 4, Jnd 1. ,' 

■--■«« ss'^-iJ , 
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separated btm the rats by moves 15 cad 
17. Am mounted. the adjacent sides of 
cacfc of the tup, indicated at 86. IS. 90 
teiativ* to oae another 
_S tod the sides of the ribt S3, mdicated at 
5H tod 96 are is a rig-r*$ configuration. 
. In the dcKnpeioa provided above with 
respect to Figures 2-5, the wear of the rear, 
ward portion of each of the ton was dts- 
; 10 coned and. in Figures 6 Mad 7. the cfaam- 
fering of this poctioo of each of the lugs 
emphasized. However, as previously 
A bdicated, the lateral edges of the logs and 
(S^lne edges of the ribs also undergo wear 

' Hf* typc hat OTdcr and both 

the forward and rearward edges of the lugs 
undergo wear due to reversal of the direc- 
tion of rotation of the tire. Therefore, it 
has been found advantageous to chamfer 

20 P *** Ji dc * <* ** lu P *«* ^ the ribs. 
In accordance with this objective all the 
<* the lugs and of the ribs illustrated 
fa Figure 8 are chamfered, each of these 
chamfers being indicated at 89. It will be 
25 realised, of course, that on each lug at least 
: one. and preferably an of the chamfers 89 

f& satisfies the relationships previously set 
£ forth, although for the sake of convenience 
not all the chamfers shown in the drawing* 
30 necessarily satisfy that relationship. 

Thu£ each chamfered side, for example 
fide 89a may be projected to meet the 
envelope of the tread in a reference line. 
Any cross-section may then be taken per. 
35 pendicular to that reference line, for Ex- 
ample cross-section 6A and that cross- 
section will have a configurator! similar to 
that of the central lug shown in Figure 6 
or 1 Points A". B~ and <T wilt be dc 
40 fined on the cross-section similar to points 
A. B and C and dimension! W. L~, D~ 
-nd ZT may be measured similarly to di- 
mensions W. U D and 2. Each width 
« W ^ ~? uk ! **» *drably be between 0.15 
45 * P L?* }** corresponding LT and each 
depth IT should desirably be between 0.2 
and 0.4 of the corresponding Z". Clearly 
of course, the structure of the chamfers* 
may meet the more limited relationships 
50 discussed above with respect to depth and 
width and may, in addition, be either curvi- 
linear or rectilinear in cross-section. 
It has been found that the tread stmc . 
„ t ye described serves to prevent «r t/^.U . 
55jhc commencement of kvali^ trrn ^ 

wear and therefore has resulted in a <mh. 

Stajn tia! ext ension of trea d life. 

WrWrWE CLAIM T5I=" 
I. A pneumatic tire for a vehicle, havine 
W a tread comprising a plurality of lugs, each 
Jua having a radially outer surface and 
sides extending from the bases of grooves 
around the lu* towards the radially outer 
surface, wherein (he whole length of one 
w side of each lug is chamfered adjacent to 



the radially outer surface and. for each , 
lug. the dimensions of any part of the res- 
pective chamfer faU within Kindts determined 
from the figure formed by projecting the 
sides of that lug to meet the envelope of 70 
the tread in a aeries of reference fines, the 
limits being determined as follows: — 
i) any line is drawn that is pcrpendicukr 
to the reference Ibe of the chamfered 
tide and that intersects at point (A) the 75 
junction of the chamfer with the tread 
envelope, at point (B) the reference line 
of the chamfered aide, and at point (Q 
the reference tine of another side of the 

u) the length of such line between points 
(B) and (Q is denoted L and the width 
W of the part of the chamfer measured 
along such line between points (A) and 
(B> is between the limits 0.I5Land 0.5L: 85 
and 

iii) the depth D of the part of the cham- 
fer along such line is between the limits 
0.22 and 0.42. where 2 is the depth of 
the groove adjacent to said chamfered 90 
side, both depths D and 2 being 
measured along a radius of the tire from 
point (B). 

2. A tire according to claim 1 wherein 
each width W is between 0.I8L and 0.26L. 95 

3. A tire according to claim I or claim 
2 wherein each depth D is between 0.26Z 
and 0.342. 

4. A tire according to any one of the 
preceding claims wherein at least one of 100 
said chamfers is rectilinear when seen in 
any cross-section perpendicular to the cham- 
fered side. 

5. A tire according to any one of claims 
I to 3 wherein at least one of said chamfers 
is curvilinear when seen in any cross-section 
perpendicular to the chamfered side, and 
the radius of curvature on any such cross- 
section is between 0.8L and I.2L. 

6. A tire according to claim 5 wherein 1 10 
each said radius of curvature is between 
0.95L and 1.05L. 

7. A tire according to claim 5 wherein 
each said radius of curvature is substantially 
equal to L. ^ 

8. A tire according to claim 1, in which 
more than one side of each lug is cham- 
fcrcd. the chamfer of any or all of such 
further sides falling within limits determined 

as stated in any one of the preceding pn 
claims. 

9. A tire according to any one of the 
preceding claims wherein viid tread further 
comprises a circumfcrentiallv continuous 
nb. the sides of which arc "in a /ic-zap 
configuration, said rib being separated from 
said plurality of lugs by grooves, 

10. A tire according* to claim 9 wherein 
at least one side of said rib is chamfered 
and the dimensions of anv part of such 130 
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chamfer fill within limits detc raifa cd as 
•Uted in claim I. m 

^i 1 ^ • oco T i ^ to 10 where* 
sa«f rib chamfer Is rectilinear when tees fa 

ffi 3 Ste* ectio<l pcrpcodia,Ur 10 

^i 2 "^ fo"x°r*'**S to claim 10 wherein 

««J nb chamfer is ctznriiinear when seen 
fA S.^L^^*^, P^poKlicular to the 
10 chamfered s*dc and the ndics of curritae 

on any such cross-aection is between 0.SL 

and luL. 

A ^ "P 001 * 11 ! to daim 12 wherein 

l< ZSt "iS ^£f* curvat w ** between 
13 0.95L and I.05L. 



14. A poeumatk tire for a icfckfe. kn. 
55* «*««Wfr as herein deacrfecd 

Fifure 7 of the accompanying drawing*. 
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